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Highlights 

 

 Biomass origin and structure affect composition and yield of pyrolysis biochar. 

 Operating conditions of thermal treatment affect composition and yield of pyrolysis biochar. 

 Further pyrolysis reactions modify young biochar structure and release gas products. 

 A predictive kinetic mechanism of biomass pyrolysis accounts for all these effects. 

 Large collection of literature experimental data supports the validation of the kinetic mechanism. 

 

Abstract 

 

 

Biomass is increasingly being recognized as a promising carrier for both heat, energy and chemicals production. 

However, several aspects still require intense research activity towards a better design and optimization of 

industrial combustors, gasifiers and pyrolyzer. The objective of this work is to update the CRECK kinetic mechanism 

of biomass pyrolysis, allowing a better prediction of both yield and composition of the solid residue (biochar). 

Moreover, further model modifications allow to better describe the variability of hemicellulose in different 

biomass. To this end, a large set of literature experimental data is collected and organized into a database, which 

is used to further tune and validate the proposed kinetic mechanism. Although the kinetic model maintains the 
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